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ISTORIYA MATEMATIKI S DREVNEISHIKH VREMEN DO NACHALA XIX STOLETIYA. 
By A. P. Yushkevich et al. Tom tretii: Matematika XVIII 
stoletiya [History of Mathematics from Ancient Times to the 
Beginning of the 19th Century. Volume 3: Mathematics of the 
18th century]. Moscow (Nauka). 1972. 495 p. 
Reviewed by Hubert C. Kennedy 
Providence College (USA) 
This third volume of a major work on the history of mathematics 
includes the following chapters: 1. General characteristics of 
18th century mathematics (A. P. Yushkevich, B. A. Rozenfeld); 
2. Arithmetic and algebra (I. G. Bashmakova, B. A. Rozenfeld, 
A. P. Yushkevich); 3. Number theory (I. G. Bashmakova, E. P. 
Ozhigova, A. P. Yushkevich); 4. Probability theory (0. B. Sheinin, 
L. E. Maistrov); 5. Geometry (B. A. Rozenfeld, with the participa- 
tion of A. P. Yushkevich); 6. Calculus of finite differences (N. I. 
Simonov); 7. Differential and integral calculus (A. P. Yushkevich); 
8. Ordinary differential equations (N. I. Simonov); 9. Partial 
differential equations (V. I. Antropova); 10. Calculus of varia- 
tions (A. V. Dorofeeva); Conclusion (A. P. Yushkevich, B. A. 
Rozenfeld). There is an extensive bibliography and an index of 
names. 
It has been said that the 18th century in mathematics was a 
period of consolidation of the advances made by Newton and Leibniz 
and a preparation for the great advances in mathematics of the 19th 
century. This is true, but the statement is far from telling the 
whole story, and that story has now been told most completely by 
A. P. Yushkevich and his colleagues in the History of Mathematics 
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Seminar at Moscow University. If much of the consolidation was 
done by Euler, it was also Euler who made many of the new advances. 
In a way perhaps never again possible, the figure of Leonhard Euler 
towers over the entire century and one reads again and again such 
statements as : “The most significant results along this line are 
due to Euler” (p. 305); “In this case, too, Euler was the innovator” 
(p. 328); “But Euler did not limit himself to this [result]” (p. 362). 
Indeed, the name “Euler” is mentioned on 307 pages, 65% of the totall 
Especiallynotableis the account taken of the vast correspondence 
of Euler, much of it as yet unpublished. The complete correspondence 
of Euler, is in the course of publication in the edition of the 
Swiss Society of Natural Sciences and the Academy of Sciences of the 
USSR, and is expected to include seven volumes, the first of which, 
edited by A. P. Yushkevich, V. I. Smirnov, and Walter Habicht, 
lists and describes some 2850 letters from and to Euler and is now 
available (Birkhsuser Verlag, Base1 and Stuttgart, 1975). 
The book begins with a general introduction to the mathematics 
of the 18th century that places mathematical developments within 
the framework of the wider scientific and cultural developments of 
the time. The centers of scientific investigation are described, 
including activities in England, France, Germany, Switzerland, 
Russia, and Italy, and special attention is given to the state of 
mathematical education. Then in the second chapter, as if setting 
the pattern for the remainder of the book, the first section is 
headed “Leonhard Euler” and there is a photograph of a bas-relief 
in the Lomonosov Museum, Leningrad, made in 1777, but showing 
Euler as a young man (presumably before he lost the sight of an eye, 
since it shows what was later to be his “blind” side.) Indeed, the 
number and interest of the illustrations, many of them rare or 
never before published, is one of the many advantages of this book. 
Another is that, in addition to a careful description and analysis 
of the mathematics of the period, the introduction of appropriate 
mathematical terminology is noted and developments are not abruptly 
cut off, but their later history is often, briefly, traced. In 
this chapter, for example, we find that, for arithmetical operations, 
the terms “commutative” and “distributive” were introduced by F. J . 
Servois (1815) and “associative” by W. R. Hamilton (1843), and that 
the system of natural numbers, as introduced by Leibniz and Grassmanr 
(1861) was axiomatized by Peano (1889). 
Two brief chapters follow, treating number theory and probability 
theory. In the first, special attention is given to the work of 
Lambert, Lagrange, Legendre, and Gauss; in the second, the work of 
Bayes, D. Bernoulli, and Laplace. A longer chapter on geometry, 
unlike some of the works it describes, includes several pertinent 
diagrams (which in a couple of cases are incorrectly referred to 
in the text -- but this will not cause the reader difficulty.) It 
has often been said that Euler’s Introductio in Analysin Infinitorum 
(1748) set the pattern for later authors of calculus texts. The 
author of this chapter assures us that it likewise became the 
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starting point for authors of texts in analytical geometry. 
Synthetic geometry is also studied and the development in the 18th 
century of projective and differential geometry is investigated, 
along with descriptive geometry, including the work of Monge and 
his students. The beginnings of topology in the work of Euler 
are traced and the chapter closes with a survey of 18th century 
investigations of the theory of parallel lines that set the stage 
for the revolutionary developments of the 19th century. 
A short chapter on the calculus of finite differences, especially 
noting the work of Taylor, Stirling, and Euler, is followed by the 
chapter on differential and integral calculus, the longest chapter 
in the book (approximately one-fourth of the total). Once again 
Euler dominates the scene, though the work of others is also inclu- 
ded and there is a good selection from the works of English-speaking 
mathematicians and philosophers who discussed the foundations of 
the calculus: George Berkeley, Benjamin Robins, James Jurin, and 
Colin Maclaurin. I found the section on Euler's so-called "calculus 
of zeros" most interesting. This method, as the author of this 
chapter writes, "has up to now been described as completely deprived 
of rigor and even of meaning. However, the turns of speech, charac- 
teristic of the 18th century, should not be allowed to conceal the 
real mathematical content of Euler's concepts" (p. 256). By this 
method, he avoids dealing with infinitesimals or having to force an 
increment to go through what Karl Marx has described as "die 
Hallenfahrt durch 0." Euler, it is made clear, did not share in 
the self-mystification that Marx found characteristic of the early 
practitioners of the calculus. His desire to avoid such problems 
is shown also, for example, in his justification of his definition 
of "sum" of a series: "By accepting this definition we are able to 
retain the advantages of using divergent series and at the same 
time defend ourselves from all sorts of accusations" (quoted on 
p. 310). 
The next two chapters treat ordinary and partial differential 
equations. Because of its (continuing) difficulty, one might sup- 
pose that the theory of non-linear equations would have been in- 
vestigated after the development of a linear theory. "However," 
as the author of the chapter on ordinary differential equations 
remarks, "the history of science is far from always following the 
"natural" path, from the viewpoint of the logical construction of 
the modern theory" (p. 373-374). Thus, some of the most difficult 
problems seem to have been attacked first -- if not always with 
great success. The book concludes, or nearly, with a final chap- 
ter on the calculus of variations, for the development of which in 
the 18th century the stage was set by the posing of the brachisto- 
throne problem by Johann Bernoulli in 1696. 
The final five pages of "Conclusion" are a masterful :summary, 
not of the chapters of this book, but of the subsequent development 
of mathematics in the 19th century. Prof. Yushkevich and his 
colleagues are now writing that history; I look forward with great 
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pleasure to reading the result of their work. A bibliography of 
184 titles is included, of which approximately 60% are in Russian. 
A notable feature of the book is that the index of names includes, 
alphabetized according to their Cyrillic transliteration, the origi- 
nal spelling of all names. This is extremely valuable, since the 
Russian system of more or less phonetic transliteration does not 
often allow the recapture of the original spelling. Even the very 
good transliteration system (from Cyrillic) of “His toria Mathematical’ 
does not allow complete recapture and, at any rate, is not universal 
ly used; I would urge all authors to also include original language 
spellings of all names referred to. 
This is a major work on the history of 18th century mathematics, 
with new material and fresh insights into the period. As such it 
deserves to be more widely known than is possible from the Russian 
edition alone. I know of no plans for a translation into another 
language. 
SCIENCE AWAKENING II. THE BIRTH OF ASTRONOMY. By Bartel L. 
van der Waerden, with contributions by Peter Huber. Leyden 
(Noordhoff International Publishing) and New York (Oxford 
University Press). 1974. 362 p. 31 plates. 
Reviewed by David Pingree 
Brown University 
This is an English translation of van der Waerden’s Die 
Anfhge der Astronomie (Groningen, 1965 and Basel, 1968)) though 
with many revisions which detract considerably from the useful- 
ness which the German volume possesses as a convenient summary of 
ancient Mesopotamian and Egyptian astronomy for non-specialists. 
Part of the process of revision consisted of deleting passages 
of any technical difficulty. For example, the fifteen or so 
pages devoted to the so-called Venus Tablet of Ammisaduqa in the 
first German edition (pp. 35-49) are reduced to seven in the 
English (pp. 50-56). Thereby essential elements of the argument 
that lies behind van der Waerden’s conclusions (whether these be 
persuasive or not) are lost. This same technique of obscuring 
the historical or scientific argument is followed in many other 
places in the revision, so that those interested in the reasons 
that have led the author to reconstruct history as he does must 
still refer to the German original. 
Some of the space provided by these deletions of technical 
material is filled with lengthy and extremely dubious speculations 
about the history of astrology and of astral religion. But the 
author makes no attempt to define what he means by astrology or 
by astral religion, though these terms have widely differing mean- 
ings in different cultural contexts. Neither is he particularly 
